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(54) Hollow coil guide wire apparatus for catheters 

(57) A catheter guide wire includes a strip of mate- 
rial formed into an elongate coil, with a central hollow 
having a plurality of windings. The windings include 
inhibiting features to inhibit relative rotation of adjacent 
windinqc A central wire core is inserted through the hol- 
■!d to some of the windings to 
Keep iritrm d o.i, separating longitudinally. This construc- 
tion allows for lateral flexibility of the guide wire, but with 
desired torsional stiffness. 
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Description 



Catheter guide wires tajebee n ^ 
years ,o "lead" or ^VjSJ BluM . The typical 
nations in the human > ^^etersto 195 cen^m- 
guide wire is trom about 135 cemim fl 

stainless steel solid core wire. ana i» fc 

spring. The core wire • *P«« £*J d „ y s0 , ,5 

increase its to*** The 00MJ 9 g 
dered to the JjJS spring matches the 

outside diameter of the core wire ft for x . 

tor the coil spring because ;t prwj- jjf » jfl , ne 20 

ray viewing during na^J*"" als0 pr0 . 

viewing the guide ^ *j5w? a catheter so the 
copy. The guide wire , parted wireand 
guide wireprotrudesoui^end^a ^ ^ 

catheter are inserted .ntoa «** g desifed 

therethrough untl the : gu.de «jr* rf ^ guWe 30 

vessel or duct ^ P ^pStthe curved tip into 

wireisthenrotatedortorqueatop ^ 

the desired branch and the ' aJJ^ foUcw 0 r 

catheter is ^^1%* 
track the wire to the des.red loca Jon P 35 

the guide wire may be ^hdrawn p , p ft- 

therapy to be P^^TgSe wire to I* * 
case of balloon angioplasty, t he guio ^ 
ptace during the procedure and w.ll 4g 

exchange catheters . anced into the anatomy. 

As the guide wire s advanced '™ ^ 

internal restetance to advance 

and surface contact, dwreases in rnore 

difficult and prolonged P r ^f 0 ° and mu s a failed 

pr0CedUr H iSSToSw' stiffness) would. 0 
torque characteristics lw J ted by tne internal 

course, help overcome problems createo oy ^ 

resistance. 



having a plurality <^^?SS certain adjacent 
ing elements formed '"^"J^Sngs relative to 
windings for inhibiting rotation £ the v«n 9 ^ 
one aether. The coil ccns»na,iow 

My of the guide wire sti «ness, to 

elements provide Wju**» £ ^ ^ A cen »ra. 
al ,ow transmisaon h» W JjM ^ Q , me 

from separating. 



„ is an object of the invention to provtfe an ^ 
inproved catheter guide wire ' WjJJ- ide SUC h 



The above ar^oth^.^^, 
tages of the invert - JJJ. • descrip , on 

ings in which: 

srrssr- — - — - 

showing selected ^' ace ^r*resem invention; 
with the present invention. 
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DETAILED DESCRIPTION 

Referring to FIG. 1 , there is shown a side, frag- 
mented view of a catheter guide wire in the form of an 
elongate coil 4 having a plurality of windings 8. At least 
some of the windings 8 are formed with adjacent, inter- 
locking bends 12, which inhibit relative rotational move- 
ment of adjacent windings. Because of the coil 
construction, the coil 4 is laterally flexible to enable guid- 
ing it around curves and bends in vessels and ducts in 
the human body. The bends 12 in the windings give the 
coil 4 torquabilrty so that rotating a proximal end 4a of 
the coil transmits torque along the length of the coil to a 
distal end 4b of the coil. 

The distal end 4b of the coil is formed with a curved 
tip 16, the end of which includes a solder ball 20 or sim- 
itar blunt tip for the coil. The curved tip 16 allows for 
guiding the guide wire around curves and bends. 
previously discussed. Alternatively, the tio 16 couio be 
made of a shapeabie material to initially be straight, so 
that the us?/ could !e la r curve the tip e< -' 

ta; - -w cwiu/Oi Cu. »•<=*., »=> iMbc'ifcO in.CU^:* mc wcn.c! 

the coil 4 and soldered or welded (e.g. by laser welding) 
to at least some of the coils to prevent the coils from 
separating longitudinally so that torquability can be 
maintained. The core wire can also serve to control the 
flexibility of the coil, i.e., stiffen the coil to a greater or 
lesser extent depending upon the needs of the user. In 
this manner, the flexibility of the coil can be varied and 
controlled. 

After or while the guide wire coil 4 is being inserted 
in a vessel, a catheter would be threaded about the 
exterior of the coil to be guided to the desired destina- 
tion location. 

The outside diameter of the coil 4 might illustratively 
be from .008 inches to .090 inches, with a length of 
about 1 centimeter to 50 centimeters. Advantageously 
the coil 4 is made of platinum alloy, nickel-titanium alloy 
u. rainless steel to provide the desired strength, radio- 
pacity c*"xJ biocompatibility. 

FIG. Z frustrates diagramms^^'v a methcH 
forming bends or a i.:":.. d uone pattern ... ^ 
wire 34 which is the'", —^ed into a coil 38 aiy: 
drel 44. The bends a.e formed by moving th* 
lengthwise between a pair of rotating wheels 48 formea 
with teeth 52. The wheels 48 are rotated in the direc- 
tions indicated so that, to a certain extent, the teeth 52 
of the wheels irrtermesh to form bends in alternating 
directions as the wire 34 is moved between the wheels. 
The wire 34 with bends is then wrapped on a mandrel 
44 so that the bends of adjacent windings interlock, as 
indicated, after which the mandrel is removed. 

FIG. 3 diagrammatically shows an alternative 
method of producing bends 64 in a wire coil 68. Here, a 
mandrel 72 is threaded both through the coil 68 and 
through a center opening 76 in a hammer 80. The ham- 
mer 80 includes a wedge-shaped tip 84 so that when 
the hammer is moved along the mandrel 72 into contact 



with a length of wire 68a which is not yet bent, the ham- 
mer forces the length against a previously bent winding 
to thereby bend the length to conform to the previously 
formed bends. (The initial winding bent by the hammer 

5 80 would have been forced against an anvil 88, rigidly 
mounted on the mandrel 72 and bent at the same angle 
desired for the coil bends 64.) After each winding is bent 
by the hammer 80, the hammer is withdrawn and the 
mandrel 72 rotated to position the next length of wire to 

w be bent. After all bends are formed in the wire coil 68, 
the coil may be held in the coiled position and heat 
treated to "set" the bends in the coil. 

FIG. 4 shows an alternative embodiment of a coil 
guide wire formed either from round wire (shown in 

15 cross-section at 94), flat wire (shown at 98 in cross-sec- 
tion) or square wire. The wire 102 to be formed into the 
coil 106 is passed between v wheels 110 which 
impress and form teeth 1 • oosite edges of the 

wir e 102 as shown. The v/uk. . w& is then wound about a 

oc mandrel 1 1 S so that the iee»h on adjacent edges of the 
wire interne** ~ ?- 4 ~-'<v-u ~~ ->-.-, s ^ 0wn jn F! q 4 to 

• elative rota- 

w.^-^.. vi.tiu;.i W w ^ wOii 106. The mandrel 
113 may be maintained in *he coil 106 as a core wire, 
25 after the coii is finished being formed, and soldered or 
welded to various coils to keep :hem from separating. 

FIGS. 5A and 5B show respectively a side, frag- 
mented view of a coil guide wire 124, and a front end 
view. Formed at three spaced-apart locations around 
30 each winding is an ear or nipple 128 protruding longitu- 
dinally to nest with adjacent ears or nipples, as shown. 
The nesting of the ears 128 provides the inhibiting 
mechanism for relative rotation of one winding with 
respect to adjacent windings to thereby provide for 
35 increased tnr- ,nal stiffness. A core wire 1 30 is inserted 
in the r ' - coil 124 and welded or soldered to 

varici- , tier described. 

FIG . . s a side, fragmented view of a coil 1 44 
formed w a strip of material 148 having teeth 152 
40 formed en opposite edges of the strip, at selected loca- 
tions th^~!ong, so that when the strip is formed into 
•h intermesh or interlock to prevent 
. _w-t: n^iiOii Oi adjacent windings, while allowing lat- 
flexibility. A core wire 156 is disposed in the hollow 
roil 144. 

FIG. 7 illustrates the winding of a threaded wire 1 64 
onto a mandrel 168 to form a coil guide wire 172 in 
which the threads of adjacent windings intermesh to 
inhibit relative rotation therebetween. The threads are 

so simple screw threads and may be formed in a conven- 
tional manner. 

FIG. 8 shows a side, fragmented view of a coil 
guide wire 184 having spot welds 188 at selected loca- 
tions along the coil to join the adjacent coils on either 

55 side of the spot welds and thereby prevent relative rota- 
tion therebetween. The spot welds 188 are spaced to 
allow the coil 184 to retain flexibility while also maintain- 
ing high torquability. No core wire would be required but 
may be desired with this embodiment. 
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FIGS 9A and 9B show respectively a side frag- 

^Kt^ood that the above^escribed 
Hwm are only illustrative of the application of 
TSeJo^e present invention. Numemus mod, 

tions and arrangements. 
Claims 

i a catheter guiding implement for insertion into vas- 
cuSure passageway^ and about whioh a catheter 
^ gukJance through the pas- 
sageways, said implement compnsmg 

one or more strips of material formed into an 
elongate coil having a plurality of w.ndings and 
a central hollow, and 

first means for inhibiting at least sd parted ao> 
cent windings from rotating relative to one 
another to thereby allow transmission of 
CTiong the coi..whi.e also all owmgflex- 
ure. 

, A catheter guiding implement as in Claim 1 further 
2 ' iSSl Ts^means for inhibiting longitudinal 
separation of the windings. 



3 Acatheterguidingimplement asin Claim 1 wherein 
3 ' ^Serial « selected from the group > conasting 

d platinum alloy, nickel-titanium alloy and stainless 
steel. 

4 AcatheterguidingimplementasinClaimi wherein 
sa« strip of material is shaped to nave jd^cent 
Sges. and coiled so that the adjacent edges are 
generally in contact. 

5 A catheter guiding implement as in Claim 4 wherein 
saS first inhibiting means comprises .ntertoctang 
S. formed in adjacent edges of the stnp at least 
at selected locations along the coil. 



c A catheter guiding implement as in Claim 5 wherein 
La Sent edges formed with teeth further com- 
SelS Smed on one edge and corresponding 
Svefformed on an adjacent edge for receiving 
» the lips to maintain alignment of the edges. 

7 A catheter guiding implement as in Claim 1 wherein 
7 ' SSSi materia, is generally circular." cros* 
Son and coiled so that adjacent wmdmgs are 
2s generally in contact. 

8. A catheter gukJing implement as in ClairrV 7*h«em 
said first inhibiting means compnses nesting bends 
Srmed in at least selected adjacent wmdmgs of the 
30 SStrotationofthewindingsrelatvetoone 

another. 

9 A catheter guiding implement as in Claim 7 wherein 
9 - US inhibiting means comprises nesting ears 
3S formed in adjacent portions of the windings gener- 
ally along the length of the coil. 

the striD of material is formed with threads generally 
m 2JK -gth thereof such that the threads of 
adjacent windings nest together. 

11 Acatheterguidir^irrri^r.cinClaimTv.'e.ein 
11. Acathetergu^ ng^ ^ ^ 

45 welds joining together adjacent, Mrrfjgs at 

selected locations along the length of the coil. 

,2. Acatheter guiding implement as in .^wherein 
said coil is canted generally along its length. 

13 A catheter guiding implement as in Claims 4 or 7 
further including a core wire disposed in the hollow 
of the coil. 

55 14 A catheter guiding implement as in Claim Iv^erein 
55 U3 has a proximal end and a distal end. and 
wherein the distal end is curved. 

1 5. A catheter guiding implement as in Claim 1 4 further 
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comprising a ball disposed in the distal end of the 
coil to serve as the leading end of the coil. 

16. A catheter guiding implement as in Claim 1 wherein 
the outside diameter of the coil is from about .008 s 
inches to .090 inches. 

17. A catheter guiding implement as in Claim 1 wherein 
the thickness of the strip of material ranges from 
about .001 inches to .005 inches. 10 

18. A catheter guiding implement as in Claim 1 wherein 
said second inhibiting means comprises a core wire 
disposed in the hollow of the coil and joined to at 
least selected ones of the windings. is 

19. A catheter guiding implement as in Claim 1 further 
including a lubricious coating disposed over the 
exterior of the coil. 

20 

20. A catheter guiding implement as in Claim 1 further 
including a lubricious sleeve disposed about the 
exterior of the coil. 

25 



30 



35 



40 



45 



50 



55 



EP 0 778 038 A2 



V 




EP0 778 038 A2 




-mis 



Europaisches Patentamt 
European Patent Office 



( I 9) tJMll Office europeen des brevets 



(H) EP 0 778 038 A3 



(12) EUROPEAN PATENT APPLICATION 

(88) Date of publication A3: (51) Int. CI. 7 : A61M 25/01 

09.02.2000 Bulletin 2000/06 



(43) Date of publication A2: 

1 1 .06.1997 Bulletin '1997/24 , / rt 

(21) Application number: 96119451.1 

(22) Date of filing: 04.12.1996 



(84) Designated Contracting States: 


Salt Lake City, Utah 84192 (US) 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


, Davis, Clark 


NL PT SE 


Salt Lake City, Utah 84117 (US) 


(30) Priority: 07.12.1995 US 569017 


(74) Representative: 




GKinecker, Kinkeldey, 


(71) Applicant: SARCOS, INC. 


Stockmair & Schwanhausser 


Salt Lake City Utah 84108 (US) 


Anwaltssozietat 




Maximilianstrasse 58 


(72) Inventors: 


80538 Munchen (DE) 


, Jacobsen, Stephen C. 





(54) Hollow coil guide wire apparatus for catheters 



stiffness. 



CO 
< 



(57) A catheter guide wire includes a strip of 

material formed into an elongate coil, with a central 
hollow having a plurality of windings. The windings 
include inhibiting features to inhibit relative rotation of 
adjacent windings. A central wire core is inserted 
through the hollow of the coil and welded to some of 
the windings to keep them from separating 
longitudinally. This construction allows for lateral 
flexibility of the guide wire, but with desired torsional 
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